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Abstract 
Both liberalization and open market borderless trading has globalized the world in many ways bringing about 
changes and benefits to developing and developed countries alike. In this rapidly changing global economy, Small 
and Medium Enterprises (SMEs) has always and will always be contributors to the national and world economic 
growing needs. This is research (is) based on the overall evaluation of the level of usage of concurrent engineering 
(CE) in Malaysian SMEs. The evaluation was carried out by sending the questionnaire to the appropriate SMEs. 
The survey results were gathered and transformed into graphs, followed by a discussion in order to provide a 
detailed and comprehensive explanation. From  the survey conducted it was found that most of the Malaysian 
SMEs were working in line with the concept of CE in new product development process, although they did not 
understand what CE was all about. It can now be concluded that, this concept is new in Malaysian SMEs. 
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1. Introduction 
Recently, SMEs has entered an era of competition that is unprecedented. There are many foreign and 
local operations that have cropped up recently. SMEs is becoming more and more global everyday. As 
a result, many companies are willing to employ a large contingent of highly specialized knowledge 
workers and use various tools to develop a new system or component design. 
A basic premise for service or manufacturing refers to the best transformation of customer expectations 
and requirement into useful products and services. Alternately, the identification of the best service or 
manufacturing transformation process is that which service or products satisfied customer recurrently 
[2]. 
The CE strategy is essential because today’s designers are confronted not only with the increase of 
product complexity and verification of products but also the complexity of the design process. In order 
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to improve the SMEs economics and to maintain competitiveness in the industry, it is necessary to 
consider design, analysis, manufacturing and testing concurrently rather that sequentially. This can be 
achieved through implementing CE strategy which converts the traditional sequential time phased 
product life cycle, to the parallel process and concurrently addresses all the influencing aspects of a 
product covering the disciplines mentioned above, together with marketing sales, and suppliers [1,3]. 
However, it is not certain whether the CE strategy has been properly implemented in Malaysian 
industries. Therefore, a study of managing CE in SMEs is carried out in this project in order to 
visualize the position or stand of Malaysian SMEs. The research objective of this paper is to investigate 
the level of concurrent engineering application in Small Medium Industries and  to identify the strategy 
for implementing concurrent engineering in Malaysia. 
2. Methodology  
Before designing the questionnaire, a literature review on CE has been carried out. This step is very 
important to enable to understand the concept of CE thoroughly. 
 Before the questionnaire was prepared, it was necessary to identify the important elements of the CE. 
Therefore a precise analysis could then be carried out according to the received questionnaires. The 
questionnaire had to be clear and brief to ensure that the respondent would not be confused with the 
questionnaires. Clear instructions was added in the questionnaire and all the possible answers had to be 
answered by the respondent while answering the questionnaire. 
After the questionnaire had been prepared, it must then be be reviewed and corrected in terms of 
contents and grammar. This is to ensure that the respondent would understand the questions. Based on 
SME Information Directory , all relevant  information of the Small and Medium Industries can be 
obtained. This information gathered would  include the companies’ name, addresses, number of 
employees, e-mail address, phone numbers and products being manufactured by the companies. The 
questionnaires would then be sent to the selected companies by post. A self-addressed envelope with 
stamp, is attached in the questionnaire to encourage and ease the process for  the respondent to send 
back the questionnaire. 
A duration of five months is allocated for receiving the questionnaires. During this period, the 
respondents would be reminded of the deadline for returning the completed questionnaires by e-mail 
and  telephone calls. In monitoring feedbacks from respondents and to confirm how many of the 
respondents understood the concept of concurrent engineering and have practiced it, direct questions 
through e-mail or telephone calls would be carried out after having received the questionnaire. The data 
obtained would be categorized, calculated and analysed. After that, a discussion and conclusion would 
be made accordingly to analyse the results. [4] 
3. Findings and analysis 
 
3.1 Result and discussion 
The questionnaires were distributed to 120 SME companies in West Malaysia, and 26 
completed questionnaires were returned. However, 4 of the returned questionnaires had no answers 
at all. Four respondents did not give the reasons as to why they did not answer the questionnaire, 
while two others claimed that the questionnaire was not relevant to his company. Thus only 22 
(18.33%) questionnaires were analysed. Each category identified in the questionnaires was 
counted to determine how many of the 22 respondents identified the same answer to the question. 
The count was then converted into a  percentage of the responses and was plotted as Pareto chart. 
In this fashion, a Pareto chart would be generated for each question in the survey  in order to 
provide a clear comparison for each answer. 
Table 1 indicates the various SME sectors, which were involved in the samples in this survey. 
In order to obtain more representative results on a broader scale, the samples were not limited to 
one type of industry only. However, there were two restrictions applied for the samples. Firstly, 
the samples were restricted to engineering based industries. Secondly, the samples were restricted 
to the companies with 30 or more employees. 
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Table 1. Various industrial sector 
involved in the surveyed companies 
Sector 
 
 
% 
Manufacturing (incl. agro based) 
Manufacturing Related Services 
Mining & Quarrying 
Services (incl. ICT) 
Construction 
Primary Agriculture 
Others 
27.27 
18.18 
13.64 
9.09 
4.55 
4.55 
22.72 
  
 
3.2 Product Development Teams 
Most of the general feedback that was obtained from the survey showed that the multifunctional 
management team was being practiced. The practice of multifunctional team is very important because 
every team members can contribute their specialized knowledge or skills necessary for the company 
project. Figure1, shows that 77.27% of the companies have practiced  the multifunctional team, and 
only 18.18% of companies did not practice. However, 4.55% of the companies did not answer this 
question. 
 
 
 
 
 
 
 
Fig.1. Multifunctional management team in a company. 
The manager of the product development team (PDT) should provide adequate training/motivation 
for individual or team. Effective training includes how to solve problems, set goals, think creatively, 
use standards, utilize experts and work with other disciplines. This survey revealed that adequate 
training / motivation were regularly provided for product development team in 68.18% of the 
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companies, but not provided in 18.18% companies. However, 9.09% companies were not sure of this 
question and 4.55% of companies did not give the answer (Figure 2). 
 
 
 
 
 
 
 
 
 
Fig.2. Training/motivation provided to PDT members. 
CE involves the co-design of the product by all disciplines. Therefore, using the effective 
communication paths and tools to manage product information, employees, tasks and changes to the 
product becomes critical for success. Working product data, lessons learned, decision rationales, and 
decision sequences need to be tracked so that individuals and teams understand the product 
development process at any time. Consequently, the teams can quickly improve the process as needed. 
According to Figure 3, it can been seen that 81.82% of the companies had a communication path 
between all aspects of the project management and the system requirements; 9.09% of the companies 
did not have this communication path, and 9.09% of the companies were not sure about this question. 
 
 
 
 
 
 
 
Fig.3. The existence of communication path between all aspects of project management and system 
requirements. 
 
In this survey 83.36% of the respondents thought that their product development team members 
could easily communicate with each other 
while. 9.09% of respondents did not agree, and 
4.55% were not sure. (Figure 4). 
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Fig.4. Ease of communication between PDT members and within the company 
3.3 Supplier 
According to the survey results, 31.82% of the companies claimed that suppliers were the members 
of new product development team, and involved in all phases of the new product development. 22.73% 
of the companies involved suppliers in design phase only, 13.64% involved suppliers after the design 
phase, and 31.82% did not involve  suppliers  in the product development process at all. (Figure 5). 
 
 
 
 
 
 
 
 
 
Fig.5. Supplier involvement in product development process in a company. 
 
Figure 6, shows the various tasks of the suppliers who were involved early in product development 
process. 50% of the suppliers task was designing/planning the machine tools or system for the 
production, 33.33% was designing / planning the manufacturing process, and only 8.33% of suppliers 
involved in the new product designing. 
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Fig.6. Suppliers’ task in product development process for a company. 
 
3.4 Observations 
In this paper, the survey results were presented with the objective to identify and verify that the 
concurrent engineering had been implemented in Malaysian SME’s. These survey results also provided 
background information about the requirements of the concurrent engineering implementation. 
Based on the survey results, the following observation was made: 
i. Most of the industries were reported as being aware of the importance of effective 
communication. They utilized various types of communication path, tools or infrastructure to 
promote the communication within departments and among the product development team 
members. 
ii. Most of the industries had stressed on the importance of the competency or ability of product 
development team members by providing adequate trainings and motivations. 
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5. Conclusions  
 
A specific and clear conclusion that can be drawn from this study, is that, in order to be competitive, 
small medium industries should consider the implementation of the concurrent engineering technique. 
By employing this technique, products can be developed at high quality, lower cost and at shorter time. 
Consequently, new approaches towards the design and provision of a method need to be taken. Initial 
directions to overcome the described difficulties and problems are: 
•  development of an easy and user-friendly methods for fast application and adaptation (“rapid 
methods”) 
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• promotion of methods in SMEs by training, education and raising awareness 
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